Perylene diimide G-quadruplex DNA binding selectivity is mediated by ligand aggregation.
Two N,N'-disubstituted perylene diimide G-quadruplex DNA ligands, PIPER [N,N'-bis-(2-(1-piperidino)ethyl)-3,4,9,10-perylene tetracarboxylic acid diimide] and Tel01 [N,N'-bis-(3-(4-morpholino)-propyl)-3,4,9,10-perylene tetracarboxylic acid diimide] were studied. Visible absorbance, resonance light scattering, and fluorescence spectroscopy were used to characterize the pH-dependent aggregation of these ligands. The G-quadruplex DNA binding selectivity of these ligands as monitored by absorption spectroscopy is also pH-dependent. The ligands bind to both duplex and G-quadruplex DNA under low pH conditions, where the ligands are not aggregated. At higher pH, where the ligands are extensively aggregated, the apparent G-quadruplex DNA binding selectivity is high.